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The self-cooled LilY-alloy blanket concept is attractive
at the fusion field, as it can play both roles to transfer heat
and produce tritium synchronously. The one of critical issues
is the large magneto-hydrodynamic (MHD) pressure drop
when liquid Li flows in the magnetic field. The promising
way to resolve that problem is to use the electrical insulating
coatings on the inner wall of blanket component for
mitigating the pressure drop. The Er203 and Y203 ceramics
showed a good compatibility with liquid Li and a high
electrical insulating property, and thus regarded as a
candidate material for the insulating coating. The in-situ
formation of the coating in liquid Li is a quite attractive
technology, because it will realize the coating on the
complex surface after fabrication of component and has
potentiality to heal the cracks without disassembling the
component. The chemical formation is the first step of
in-situ technology, to verify the possibility. In this study, the
chemical formation capability of erbium oxide and yttrium
oxide layer is investigated by exposing vanadium alloys to
liquid Li doped with erbium and yttrium at high temperature.
In spite of some progresses for other kind of coatings by
in-situ method or by PYD method, the attempt to make the
in-situ coating of Er203 and Y203 is an unprecedented and
novel idea.
The observation of SEM showed that the evident layer
of 3-5 Jlm in thickness is on the surface (Fig. I), and EDS
showed that the layer is enriched of erbium and oxygen. The
depth profile of the layer by XPS showed that a thin layer of
erbium oxide is near the surface and no vanadium is detected.
The intermediate of layer is the mixture of Er, V and 0,
perhaps expressed as ErxYyOz (Fig. 2).
Unfortunately the observation of SEM, EDS showed
that no layer enriched yttrium existed. Probably it is owing
to the tiny solubility of yttrium in liquid lithium.
The study at first step showed some possibilities of the
chemical formation of erbium oxide layer on the vanadium
alloys by exposure in liquid Li. A new field seems opened
out, and the next effort will focus on the possibility of
increasing the high crystallization and scale of erbium oxide
layer and decreasing Er-Y-0 mixture, by changing the
experimental parameters.
Fig.l. SEM image of Y-4Cr-4Ti exposed In liquid Li at
873 K for 100h.
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Fig. 2. XPS depth profile of Y-4Cr-4Ti exposed in liquid Li
at 873 K for 100h.
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The pure Y (0-69ppm, N-116ppm) and Y-4Cr-4Ti
(NIFS-HEAT-2, 0-148ppm, N-122ppm) were pre-charged
with oxygen at 973K for 0.5, 1, 2, 4, 6, 8 hours respectively,
by argon in nominal purity of 99.9999% and flow rate of
400ml/min, in the thermogravimetric (TO) apparatus. After
oxidation, the oxygen concentrations in samples were about
1800, 2500, 3800, 5600, 7600, 8700 ppm correspondingly.
Subsequently the half of above samples was annealed in
vacuum (10-7 Torr) at 973K for 16 hours to diffuse oxygen
from the surface to the limited depth of bulk. The virginal,
oxidized, oxidized and annealed samples were then exposed
in liquid Li doped with erbium and yttrium powders in the
nominal saturated concentration for 100 hours at 873K,
under the cover of high pure argon.
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